In vitro and in vivo chemical labeling of ribosomal proteins: a quantitative comparison.
Thioimidates have emerged as reagents for probing the protein structure, folding, and interactions under physiological conditions. The same properties that give thioimidates biological relevance make these molecules ideal candidates for use in vivo. Through labeling of ribosomal proteins, we have quantified the in vivo and in vitro reactivity of two thioimidates: S-methylthioacetimidate (SMTA) and a novel, charge-carrying analogue, S-sulfethylthioacetimidate (SSETA). In vitro experiments demonstrate that both amidinating reagents can probe the protein structure. Under comparable in vivo conditions, SMTA is found to be membrane-permeable while SSETA is not. The use of mass spectrometry with permeant and impermeant thioimidates promises insights into the membrane topology and protein structure in the native environment.